Abstract
Introduction

39
In this paper, we present the results of a new probabilistic seismic hazard (PSH) 40 model for Italy that includes significant advances in the use of integrated active fault 41 and seismological data. The use of active faults as an input for PSH analysis is a Another important issue in the use of active faults in PSHA is assigning the "correct" 
83
In Italy, the current national PSH model for building code (Stucchi et al., 2011 ) is 84 based on area sources and the classical Cornell approach (Cornell, 1968) , in which 85 the occurrence of earthquakes is assumed uniform in the defined seismotectonic 86 zones. However, we believe that more efforts must be directed towards using 87 geological data (e.g., fault sources and paleoseismological information) in PSH 88 models to obtain detailed patterns of ground motion, extend the observational time Because 28 faults had no measured slip (or throw) rate (Fig. 1a) , we proposed a Tables 1 and 2 for given a slip rate: few cases, macroseismic intensity maps. In Table 2 , we listed the earthquakes with 379 known causative fault sources. The differences in the smoothed rates given by eq.
380
(2) using the complete and modified catalogues are shown in Figure 5 . 381 We applied the standard methodology developed by Frankel (1995) to estimate the 382 density of seismicity in a grid with latitudinal and longitudinal spacing of 0.05°. The 383 smoothed rate of events in each cell i is determined as follows: is calculated in cells j within a distance of 3c of cell i.
389
To compute earthquake rates, we adopted the completeness magnitude thresholds 390 over different periods given by Stucchi et al. (2011) for five large zones (Fig. 4) .
391
To optimize the smoothing distance Δ in eq. (2) given as follows: function is based on the assumption that faults tend to modify the surrounding 446 deformation field (Fig. 7) , and this assumption is explained in detail later in this 447 paper.
448
During fault system evolution, the increase in the size of a fault through linking with 449 other faults results in an increase in displacement that is proportional to the quantity Specifically, we introduced a slip rate and a distance-weighted linear function based 501 on the above reasoning. The probability of the occurrence of an earthquake (Pe) with 502 a Mw greater than or equal to the minimum magnitude of the fault is as follows: 
Results and Discussion
525
To obtain PSH maps, we assign the calculated seismicity rates, based on the 526 Poisson hypothesis, to their pertinent geometries, i.e., individual 3D seismogenic 527 sources for the fault input and point sources for the distributed input (Fig. 8) . All the 528 computations are performed using the OpenQuake Engine (Global Earthquake The distributed input (middle column in Fig. 9 ) depicts a more uniform shape of the In Figure 13 , we investigated the influences of the Mixed fault source inputs and the
608
Mixed distributed source inputs on the total hazard level of the entire study area, as should be considered branches in a logic tree approach.
638
Moreover, we propose a fault seismicity input in which the MFD of each fault source 639 has been chosen based on an analysis of the occurrences of earthquakes that can 640 be tentatively or confidently assigned to a certain fault. To describe the fault activity, 641 we applied a probability density function to the magnitude, as commonly performed The PSH maps produced using our model show a hazard pattern similar to that of 703 the current maps at the national scale, but some significant differences in hazard 704 level are present at the regional to local scales ( Figure 13 ).
705
Moreover, the impact that using different MFD models to derive seismic activity rates 
